Tyrosine aminotransferase, induced in Trichoderma viride by L-tyrosine, was isolated from the culture medium, partially purified and characterized. The enzyme was inducible by both L-and DL-tyrosine, although L-tyrosine was the better inducer. The enzyme required L-tyrosine and a-ketoglutarate as amino donor and amino acceptor, respectively. Its pH optimum in 50 mMpotassium phosphate buffer was 7.6, the apparent Michaelis constants were 0.5 m M for Ltyrosine and 0-25 m~ for a-ketoglutarate; it had a molecular weight of 110000.
tion were modified by the addition of 1 m~-Zmercaptoethanol. Bufler I. 0.05 M-potassium phosphate, pH 7.6 contained 1 mM-EDTA and 1 m~-2-mercaptoethanol. Bufer ZZ. 0.05 M-potassium phosphate, pH 6.5 contained 1 mM-EDTA; 1 m~-2-mercaptoethanol, 2 mM-a-ketoglutaric acid and 0.2 mhi-pyridoxal phosphate (PLP). Buffer ZZZ. 0.125 hi-potassium phosphate, pH 7.6 contained 1 mM-EDTA, and 1 m~-2-mercaptoethanol.
After induction with tyrosine, all operations were performed at 0-4 "C unless otherwise stated. Mycelium was filtered from 10 d old cultures through cheese cloth and the filtrate was precipitated with 2 vol. prechilled acetone (-27 "C) added in 30 min with gentle stirring. After standing for another 30 min, the precipitate was collected by centrifugation at 15000g for 30 min, dissolved in 5 ml buffer I1 and dialysed overnight against 100 vol. of the same buffer. The dialysis residue was further purified by chromatography in a column (2.5 x 50 cm) of Sephadex G-150, preequilibrated with buffer I and eluted with buffer 11. Fractions (6 ml) were collected and those with TAT activity were pooled and dialysed against 5 vol. buffer I11 for 6 h. The dialysis residue, mixed with bovine serum albumin (10 pg ml-1) in 10% (v/v) glycerol, was used as the partially purified enzyme.
Enzyme assay. Tyrosine aminotransferase activity was measured by the method of Diamondstone (1966) . In this method, the amount of p-hydroxyphenyl pyruvate formed is measured (after conversion to phydroxybenzaldehyde with NaOH) spectrophotometrically at 331 nm. One unit of enzyme activity was defined as the amount catalysing the formation of 1 nmol p-hydroxyphenyl pyruvate at 37 "C under the assay conditions. Efect ofpH. The pH optimum of the TAT was determined in 0.125 M phosphate buffer pH 6-8. The assay mixtures containing 0.61 mhl-L-tyrosine, 10 mM-a-ketoglutarate, 0.05 m -P L P (final concentrations) and 0-1 ml enzyme solution were incubated at 37 "C for 30 min. The reaction was stopped by adding 0.07 ml of 10 M-NaOH and mixing. The mixtures were kept at 37 "C for another 30 min before reading their absorbances at 331 nm.
Substrate specificity. Amino acids -L-tyrosine, DL-tyrosine, tryptophan, phenylalanine, serine and glycine were tested for their ability to act as amino donors for TAT, while pyruvate and oxaloacetate were tested as amino acceptors. In each case, the reaction mixture (0.93 ml final volume) consisted of 0.61 mM of donor amino acid, 10 m M acceptor, 0.05 mM-PLP and 0.1 ml enzyme solution. Enzyme activities were determined by the standard method, Eflect ofsubstrate concentration. Enzyme activities were determined by varying the concentrations of either the amino donor while keeping the amino acceptor constant, or vice versa.
Molecular weight determination. The molecular weight of TAT from T. viride was determined by the method of Whitaker (1963) using myoglobin (mol. wt 17800); cytochrome c, (130oO); bovine serum albumin, (67000); bovine y-globulin (160000) as marker proteins. Blue dextran 2000 was used to determine the exclusion volume.
RESULTS A N D DISCUSSION
Experiments on the inducibility of tyrosine aminotransferase in T. viride (50 ml cultures) showed that the enzyme was inducible by both L-and DL-forms of the amino acid, and that L-tyrosine was the better inducer of the two amino acids (Fig. 1) . With L-tyrosine, the culture medium contained about 12 units of TAT activity ml-l after 10 d of growth, while with DL-tyrosine, the activity was only 1-5 units ml-l. The basal level of TAT in the glucose medium was not measurable.
The L-tyrosine induced enzyme was partially purified by acetone precipitation and gel filtration, the elution profile of which is shown in Fig. 2 . The enzyme was eluted in one major peak and a preceding shoulder. This shoulder may be due to the presence of the isoenzyme Laspartate : 2-oxoglutarate aminotransferase (EC 2.6.1 . 1) which is known to be capable of transaminating tyrosine (Ohisalo & Pispa, 1976) and which has been reported to occur in T. viride (Eze & Echetebu, 1980) . Alternatively, it could be due to the presence of one of the multiple forms of the enzyme as found in higher organisms (Hargrove et When the enzyme was assayed in 0.125 M-potassium phosphate buffer in the pH range 6-8 it showed optimal activity at pH 7.6. Similar pH optima have been reported for the enzyme from higher eukaryotes: pH 7.7 for dog liver (Canellakis & Cohen, 1956 ); 7.5-7.6 for rat liver (Granner & Tomkins, 1970) .
Several amino acids (Table l) , pyruvate and oxaloacetate were used to study the substrate specificity of the enzyme. Neither pyruvate nor oxaloacetate could substitute for a-ketoglutarate as the amino group acceptor and none of the amino acids tested could serve as the amino group donor in the reaction. It appears that in T. uiride, as in the livers of dog (Canellakis & Cohen, 1956 ), iat (Kenny, 1959) and frog (Ohisalo et af., 1977) , a-ketoglutarate and L-tyrosine are required specifically by this enzyme. and TAT activity (0) was determined as described in Methods. Active fractions (indicated by the bar) were pooled, dialysed against buffer 111, mixed with bovine serum albumin in glycerol and used as the partially purified enzyme. The apparent Michaelis constants of this enzyme were 0.5 mM and 0-25 mM for L-tyrosine and a-ketoglutarate, respectively. These figures differ from those reported for dog liver (Cannellakis & Cohen, 1956 ) and rat liver (Kenny, 1959) . The differences may be due to the source and degrees of purification.
A molecular weight of 110000 was found for the fungal enzyme although authors have reported that from one to three forms of the enzyme with different molecular weights occur in higher animals (Ohisalo et al., 1977; Valeriote et al., 1969; Hargrove et al., 1980) . It is possible that our enzyme may break into these forms if subjected to similar analysis or it may appear as one of form A enzymes as reported by Rudman & Meister (1953) for Escherichia coli.
